Literature review on the genotoxicity, reproductive toxicity, and carcinogenicity of ethyl methanesulfonate.
In order to assess the risk of patients being exposed to an anti-AIDS medication contaminated with EMS we have performed in depth genotoxicity, general toxicity and DMPK investigations. The results of these studies are reported in the accompanying papers of this issue. Prior to starting our investigations we searched the literature for toxicity data on this well established mutagen with specific attention to dose-response relations in in vivo genotoxicity studies, since, obviously, in vivo data are pivotal for risk assessment. There are numerous published in vivo genotoxicity studies on EMS, with generally 50mg/kg - or higher - being the minimal dose used. The dose of 50mg/kg induced effects in some, but not all studies, while the dose of 100mg/kg was clearly positive in most studies, except for heritable mutations where a single dose of 100mg/kg was not observed to induce measurable effects in post-meiotic stages and even the maximal dose of 250 mg/kg was negative in pre-meiotic stages of male germ cell development. For somatic cells, NOEL values could not be derived for any of the endpoints studied. Although a large number of genotoxicity studies are available, none of the studies was sufficiently detailed to allow unambiguous conclusions about the presence of a (practical) threshold. But in most cases the dose-responses show a sublinear relationship (i.e. the slope increases with dose) which indicates that the data would not be incompatible with a threshold dose-response relationship. This stands in contrast to data on ethylnitrosourea (ENU) which has been studied concommittantly with EMS in several in vitro and in vivo genotoxicity investigations. ENU generally appeared to induce genotoxic effects with linear dose relationships. We also review the more limited data reported on teratogenicity and carcinogenicity of EMS. Induction of fetal malformations in mice appeared to have a NOEL of 100mg/kg. Classical life-time carcinogenicity studies have not been performed with EMS. Induction of mammary, lung, kidney, brain, and liver tumors has been observed after various short term treatment regimes. In none of the published studies a no effect level was reported and no exposure data are available. Overall, the experimental data do not fully characterize the carcinogenic potential of EMS and are insufficient for a risk extrapolation to humans. Although the data on teratogenicity and carcinogenicity are insufficient for assessing dose-response relations it is generally accepted that the genotoxic property of EMS is at the base of the teratogenic and carcinogenic effects.